Calcium uptake by isolated nerve endings: evidence for a rapid component mediated by the breakdown of phosphatidylinositol.
Several physiological stimuli, including neuronal depolarization, increase the production of phosphatidate (PA) from phosphatidylinositol (PI) and increase calcium fluxes across cell membranes. To determine if breakdown of PI is required for neuronal calcium uptake, we tested inhibitors of PI-specific phospholipase C on depolarization-dependent uptake of calcium by isolated brain synaptosomes. At a concentration of 0.1 mM these inhibitors reduced calcium uptake produced by depolarization for 1 to 3 sec, but did not affect uptake due to more prolonged depolarization. Exogenous PA also stimulated calcium accumulation by synaptosomes and this uptake was not reduced by the enzyme inhibitors. These results suggest that the rapid calcium influx produced by neuronal depolarization may be mediated by the breakdown of PI.